heart rate or in impulse duration of the spike potentials of each of the standard limb leads. The radiologic position of the electrode indicated that it was not in close proximity to the phrenic nerve. The fact that diaphragmatic pacing was abolished by deep inspiration further suggests that it followed direct contact between the perforated pacing electrode and the diaphragm, and was not due to phrenic nerve stimulation.
The important complications of myocardial perforation are failed pacing and hemorrhage with subsequent cardiac tamponade. Although the latter is frequently mentioned in the literature as a possible complication, it rarely It has been recommended that a perforated electrode should be retracted and repositioned, or left in situ and a new one inserted.* Since our patient had paced normally with myocardial penetration probably of more than one year's duration, we elected to leave the electrode where it was. Although this was a departure from conventional management, we made this decision in view of the radiologic stability of the electrode, and because of the only slight rise in the pacing threshold.
Because the electrode remained in a radiologically stable position with uninterrupted cardiac pacing for more than one year, we considered further change unlikely. The rise in pacing threshold to 2.9 volts was well within the capabilities of the power unit. Furthermore, the diaphragmatic pacing did not trouble her, and repositioning of this electrode might thus have been simply meddlesome. Indeed, one might argue that after a year a track may well have formed around the perforated electrode and remanipulation in these circumstances would be more likely to cause bleeding than to prevent it. This is supported by the view of Kramer et a12 who prefer to leave a perforated electrode in situ rather than to reposition it.
Careful close monitoring of the patient over one month, following discovery of perforation, revealed no abnormality in pacing. Although we only saw her at four to six month intervals at our clinic because she lived 1,000 miles distant, she was under the care of an internist in her home town, who was fully aware of her condition and who examined her regularly. Follow-up of this patient, once the diagnosis was known, was thus frequent, with due attention being given to all possible criteria of electrode movement and pacing failure. Any interruption in cardiac pacing would have been rapidly noted, and have been regarded as an indication to urgently change the pacing electrode.
We have thus shown with follow-up of our patient that cardiac pacing had not failed over a period of at least 19 months and that the electrode was unchanged in position during this time.
This case of uninterrupted cardiac pacing together with intermittent diaphragmatic pacing following perforation of a pacing catheter is unique in our experience. ''Crossed splitting" of the second heart sound was recognized in the polygraphic tracing of a 75-year-old woman during recovery from an attack of acute bronchial asthma. This ausculatatory f t a d i i , not previously reported, is discussed in relation to probable hemodynamic changes associated with bronchial asthma.
he aortic component (A2) of the second heart sound T,s2) normally precedes the pulmonic component (P2). Reversal of this relationship is well recognized in the presence of left ventricular malfunction, but has not been previously described in human subjects during primary disturbances of the pulmonary circulation, although it has been described during acute cor pulmonale relationship, has not previously been reported. In our patient, the hemodynamic effects of bronchial asthma on the right ventricle would be severe enough to produce "crossed splitting."
A 75-year-old woman has had repeated attacks of bronchial asthma since the age of 20. In early May, 1971, she was hospitalized with symptoms and signs of severe bronchial asthma and cor pulmonale, temporarily improved by the administration of oxygen and digitalis. A right atrial gallop was heard, and S2 was single. Her asthma exacerbated in late May at which time both paradoxic splitting and fixed splitting of S2 were suggested at various times. These auscultatory findings were further investigated by polygraphic method which clearly revealed ( Fig 1 ) that the relationship of the aortic and pulmonic components of S2 actually reversed during successive respiratory cycles so that the splitting of S2 was exaggerated during both phases of the respiratory cycle. As indicated in Figure 2 ( Fig 2 ) . Somewhat less consistent was the interval; ET = ejection time; PEP = pre-ejection ~~t~ tendency for reciprocal relationship between ejection time that P precedes A during the expiratory phase of the respira-( ET) and the pre-ejection period ( PEP). tory cycle. These auscultatory findings were variably observed during the course of recurrent asthmatic attacks in the patient in this report. Her polygraphic tracing during clinical improvement is represented in Figure 3 , which shows only slight physiologic splitting of S2. Even then, however, left ventricular systolic time intervals were abnormal: ET was 210 msec and PEP was 125 msec at a heart rate of 7limin (abnormally abbreviated, and prolonged respectively ) . 2 The asthmatic attacks abated, allowing discharge of the patient in July of 1971, although respiratory diificulty was still encountered with slight exertion.
Abnormal splitting of S2 in the patient of this report was noted by simple auscultation, but required special analysis of polygraphic tracing for clear delineation. Careful observation of the relationship of each component of S2 of the phonocardiogram to some landmark such as the carotid dicrotic notch was essential in the discovery of "crossed splitting" in the present patient.
Abnormal "crossed splitting" of S2 is compared with normal physiologic splitting in Figure 4 . It is evident that in each type, the interval between Q and P2 is augmented during the immediately following expiration. Smaller, opposite variations of the interval between Q and A2 are aLso evident. In the patient, however, the variations of Q-P2 are so large that P2 grossly precedes A 2 during the expiratory phase of the respiratory cycle, although the normal relationship (A2 preceding P2) obtains during inspiration. These results suggest large reductions of right ventricular stroke volume during expiration during attacks of acute bronchial asthma in the present patient. It is presumed that venous return was markedly impaired due to increased intrathoracic pressure secondary to expiratory bronchial obstruction in this patient. The presumptive changes in right heart filling might have been expected to produce even more dramatic changes in S2 during the period of maximal respiratory impairment by asthma. However, auscultatory observations were extremely difficult because of loud respiratory artifacts when asthma was maximal, so that observations of this report were made during the immediate recovery period.
As indicated above, paradoxic splitting of S2, that is, widening during expiration, was part of the "crossed splitting" phenomenon. Althoqgh the latter has not been previously described, rare cases of paradoxic splitting FIGUR~ 4. Diagram of relationship of aortic and pulmonic components of S2 ( A and P respectively) in a normal subject (panel A), and in our patient SCLERODERMA, PLEURAL CALCIFICATION, RETICULUM CELL SARCOMA have been reported in patients with right sided heart disease, and shortening of left ventricular systolic ejection time. One patient reported by GrayS had mitral stenosis, while another reported by Benchimo14 had Eisenmenger syndrome.
Following the discovery of "crossed splitting" of S2 in this patient, further patients with bronchial asthma have been evaluated by the polygraphic method, as well as by precise auscultation during the early phase of recovery from acute bronchial asthma. Crossed splitting has so far not been found in any other patients, and must therefore be considered quite uncommon, even though not unexpected in view of the hemodynamic abnormalities attending acute bronchial asthma. ( Fig 1 ) showed pleural thickening at the right base without concomitant parenchymal disease, and some blunting of the left costophrenic angle as well. He was transferred to the Daniel Drake Memorial Hospital for chronic care in 1954 and he remained there continuously until his death in 1970.
in 1957 the chest 6lm again revealed the obliteration of both costophrenic angles and now right pleural calcification was seen for the first time. By 1966. his chest x-ray 6lm
showed what was interpreted as chronic di&lse interstitial disease predominantly located in both bases (Fig 2) . The pleural calcification had increased. The roentgen changes remained stable through June of 1970.
The patient became-acutely ill in late September, 1970. He was severely weak, short of breath, and had a low grade fever. Roentgenogram of the chest showed a new Mtrate in the lingula (Fig 3) . In view of his respiratory symptoms, mildly elevated WBC ( 11,000) and yellow sputum production, pneumonia was diagnosed. Sputum culture yielded a moderate growth of Klebsiella and one colony of Staphylococcus. He was treated with multiple antibiotics with no apparent improvement. Chest films a few days later (Fig 4) demonstrated rapid progression of the alveolar process and digitoxin was added to the regimen.
The white cell count rose to 23,000, dyspnea and fever
9.
.
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-FIGURE 2. Bibasilar interstitial disease is shown, as well as the pleural calcium.
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